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NBI is a novel endoscopic technique that uses narrow-
bandwidth ﬁlters in a red–green–blue (RGB) sequential illumi-
nation system [1]. This technique produces different images at
distinct levels of the mucosa and increases the contrast between
the epithelial surface and the subjacent vascular pattern. The
basic principle of NBI is that the depth of penetration into
the mucosa depends on the wavelength used: superﬁcial for
the blue band, deep for the red band, and intermediate for
the green band [2]. Cancers have abundant blood vessels and
induce angiogenesis, which is considered to be important in
cancer formation and metastasis; therefore, the recognition
of abnormal capillary beds may assist in cancer diagnosis [3].
NBI creates clear and sharp images of the blood vessels in
the surface layers of bronchial mucosa. This technique could
reveal minute patterns on mucosal membranes when the tissue
is irradiated with the two narrow wave bands of light. The NBI
system uses a blue narrow band, with the wave length ranging
from 390 to 445 nm, for imaging the capillaries of the surface
mucosal layer. A green narrow band (of the wave length from
530 to 550 nm) is used to visualize the thick blood vessels
inside the membranes. This optical enhancement enables cre-
ation of a clear image of the target tissue and provides a better
contrast on the mucosal surface, reduces examination time,
and eliminates futile biopsies [4–6].
Combination of magniﬁcation videobronchoscopy and
NBI showed great potential in detection of precancerous and
cancerous lesions of the bronchial mucosa. Pathological pat-
terns of submucosal blood vessels in the bronchial mucosa
are known as Shibuya’s descriptors (dotted, tortuous and
abrupt ending blood vessels) (Figs. 1–3). Most often these pat-
terns appear together, however it is possible to determine pre-
domination of one pattern that could be related to the speciﬁc
histology of lung cancer. Abnormal vascular patterns which
are not pathological are known as the ‘‘background noise’’.These ‘‘background noise’’ patterns are shown in Figs. 4–6.
NBI could be more efﬁcient in the detection of precancerous
lesions, especially angiogenic squamous dysplasia (ASD), than
the white light videobronchoscopy alone. However, this tech-
nology could be successfully used for the evaluation of tumor
margins, follow up after curative surgery or detection of syn-
chronous tumors. It is believed that the combination of NBI
with autoﬂuorescence videobronchoscopy will give better
results in lung cancer detection [4–6].I-scan
I-scan technology is the newly developed image-enhanced
endoscopic technology from PENTAX (Tokyo, Japan). It
consists of three types of algorithms: surface enhancement
(SE), contrast enhancement (CE), and tone enhancement
(TE). SE enhances light/dark contrast by obtaining lumi-
nance intensity data for each pixel and applying an algo-
rithm that allows for the detailed observation of mucosal
surface structure. SE allows for more extensive observation
of minute glandular structures, which facilitates the evalua-
tion of changes on the basis of structural differences. CE
digitally adds blue color in relatively dark areas by obtain-
ing luminance intensity data for each pixel and applying
an algorithm that allows for detailed observation of subtle
irregularities around the surface. With TE, the RGB compo-
nents of an ordinary endoscopic image are disintegrated into
each component, and each component thus isolated is con-
verted independently along the tone curve, followed by a
resynthesis of the three components to yield a reconstructed
image (Figs. 7 and 8). NBI is an optical-ﬁlter technology
that uses two narrow-band ﬁlters to provide tissue illumina-
tion in the blue and green light spectra, whereas TE is a
digital ﬁlter that modiﬁes normal images through software
functions [7].
Figure 3 NBI, dotted vascular pattern-adenocarcinoma of the
lung.
Figure 2 NBI, abrupt ending blood vessels-squamous cell lung
cancer.
Figure 4 NBI, background noise-endobronchial tuberculosis.Figure 1 NBI, tortuous blood vessels-squamous cell lung cancer.
Figure 6 NBI, background noise-chronic inﬂammation.
Figure 5 NBI, background noise-tracheitis.
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Figure 7 Hypervascular mucosa in the left main bronchus; indicative of vascular malformation; Top Left: SE; Top Right & Bottom:
SE + TE.
Figure 8 Polypoid lesion of the right main bronchus; Top Left: SE; Top Right & Bottom: SE + TE.
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